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ABSTRACT 

In  this  paper  a  problem  is  discussed  that  has  existed  in  the  shipbuilding 
industry  for  many  years;  that  is  how  to  present  to  production  workers  fabrication 
drawings  that  are  more  accurate,  less  cumbersome  and  easily  understood,  An 
approach  to  solving  this  pr  obi  em  t  hr  ough  use  of  N/  C  lofting  software  is 
presented  and  di  scussed, 
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I  NTRODUCTI  ON 


For  many  years  the  shipbuilding  industry  has  recognized  the  fact  that 

skilled  craft  workers  are  becoming  more  difficult  to  find. 

The  skilled  Shipfitter  of  years  past  is  practically  non-exi  stant  today. 
This  person  worked  with  large,  cumbersome  detail  drawings  that  were  pre¬ 
pared  for  regulatory  body  approval,  along  with  full  size  templates  furn- 

i  shed  by  t  he  Mol  d  Lof t ,  where  appl i  cabl  e. 

In  order  to  fabricate  one  unit  of  a  vessel  it  was  usually  necessary  to 

work  with  several  large  drawings  for  structures  such  as  Shell  Plating, 
Decks,  Transverse  Floors,  Transverse  Bulkheads,  Longitudinal  Bulkheads 
and  Longitudinal  Girders.  Since  these  drawings  were  prepared  for  one 
third  to  one  half  of  the  vessel,  a  great  deal  of  redundant  information 

had  to  be  sorted  out  by  t  he  Shi  pf i  1 1  er . 

In  order  to  reduce  the  skill  level  r  e  q  u  i  r  e  me  n  t  of  the  Shipfitter  several 

new  processes  have  been  developed  such  as  N/ C  Lofting  and  Plate  cutting. 

While  these  processes  reduced  the  fitting  and  welding  man  hours  they  did 

not  eliminate  the  problem  of  cumbersome,  difficult  to  understand  drawings 
which  were  still  necessary  to  fabricate  the  structure. 

In  recent  years  several  new  approaches  have  been  ma d e  to  provide  fabrica¬ 
tion  drawings  that  are  easily  understood  by  the  average  craft  person  with¬ 
in  the  industry.  These  drawings  are  generally  prepared  by  hand  and  are 
subj  ect  to  the  usual  error  of  this  process. 

This  paper  will  discuss  a  new  approach  to  preparation  of  fabrication 
drawings  utilizing  previously  generated  N/C  Lofting  information. 
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THE  CONCEPT 


The  concept  of  developing  the  fabrication  drawings  from  previously 
developed  N/C  Lofting  data  came  about  recently  as  a  result  of  the 
needs  of  a  new  shipyard,  Upper  Peninsula  Shipbuilding  Company.  This 
totally  new  facility  was  to  employ  a  local  work  force  with  no  prior 
shipbuilding  experience,  therefore  it  was  imperative  that  the  fabric¬ 
ation  drawings  be  simplified  as  much  as  possible. 

Working  with  Breit  &  Garcia,  the  design  Agent  for  UPSCO,  Cali 
&  Associates  is  developing  the  fabrication  drawings  for  the  first 
vessels  being  constructed  in  the  new  facility  at  Ontonogan,  Michigan. 
To  date,  a p p r  o x i  ma t  e I  y  one  third  of  the  structural  units  for  the  Tug 
of  a  Tug/Barge  combination  have  been  constructed  utilizing  the  N/C 
Lofting  data  and  Fabrication  Dr awi  ngs . 

DEVELOPMENT 


As  can  be  seen  from  the  Functional  Diagram,  Figure  1,  the  development 
of  Fabrication  Drawings  does  not  require  anything  exceptional  or  out 
of  the  ordinary  within  the  normal  operational  cycle.  Some  additional 
work  is  required  by  the  N/C  Loft  and  the  Design  Department  which  will 
be  covered  in  more  detail  further  on. 

The  general  evolution  from  Design  to  Production,  as  depicted  in  Figure 
1,  is  as  f ol  I  ows : 

Utilizing  Contract  Scantling  Drawings  or  Detail  Design 
Drawings  the  Production  Department  decides  on  the  Unit 
breakdown,  erection  sequence,  and  welding  details  for 
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the  vessel.  This  information  is  relayed  to  the  Design 
Department  for  inclusion  on  drawings  as  necessary. 

(  Fi  gure  2) 

The  Design  Department  adds  erection  information  to  the 
drawings  such  as  butts,  seams  and  welding  details  as 
required  by  the  Production  Department,  for  subsequent 
issue  to  the  N/  C  Loft. 

(Fi  gure  3) 

The  N/C  Loft,  utilizing  Scantling  or  Detail  Drawings 
issued  by  the  Design  Department  along  with  written  plann¬ 
ing  information  from  the  Production  Department,  produces 
all  the  individual  parts,  templates,  nest  tapes,  stiffener 
data  and  Bills  of  Material  required  for  each  defined 
structural  unit. 

(Figures  4  &  5) 

Upon  completion  and  validation  of  all  parts  within  a  Unit, 
the  N/C  Loft  prepares  the  background  fabrication  drawings 
utilizing  the  previously  defined  parts  and  a  feature  with¬ 
in  the  "SPADES"  software  that  allows  these  parts  to  be 
drawn  in  their  proper  relationship  to  each  other,  since 
they  have  been  defined  within  the  ship's  coordinate  system. 
These  drawings,  by  virtue  of  the  parts  having  been  programm¬ 
ed  to  include  labeling,  have  all  the  required  piece  ma r k 
identification  as  well  as  reference  lines  and  orientation. 
(Figure  6) 
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A  recently  added,  feature  of  the  "SPADES"  software  allows 
the  direct  generation  of  a  panel  drawing  for  flat  rectang¬ 
ular  parts  with  all  identification  labeling,  locating  dim¬ 

ensions  for  attaching  structure  and  check  d  i  me  n  s  i  o  n  s  for 
alignment  checks.  Dimensions  are  all  provided  by  the  sys¬ 
tem,  from  the  Data  Base,  and  not  from  input  by  the  part 
programmer,  This  assures  accuracy  and  control  of  the  data 
provi  ded  to  t  he  Product i  on  Depart  ment . 

(Figure  7) 

The  Design  Department  completes  the  Fabrication  Drawing 
generated  in  the  N/C  Loft  by  adding  welding,  standard 

detail  call-outs  and  any  notes  that  might  be  required. 

This  drawing  is  then  issued  to  the  Production  Department 

for  subsequent  use  of  the  Shipfitters  in  assembly  of  the 
Units. 

(Figure  8) 
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FUNCTIONAL  DIAGRAM 


FIGURE  1 


P RODUCTI  ON  PLANNI  NG 


UNI  T  DESCRI  PTI  ON 


UNIT  NO:  10 

TITLE:  Wl  NG  TANK  FR.  2  9  -  4  2  STBD, 

DESCRI  PTI  ON: 

THI  S  UNI  T  TO  BE  ASSEMBLED  USI  NG  Wl  NG  TANK 
BULKHEAD  AS  A  BASE.  PANEL  WELD  BULKHEAD 
AND  ERECT  FRAMES  ON  SAME,  PANEL  WELD  MAIN 
DECK,  FIT  AND  WELD  TO  PREVI  OUSLY  ERECTED 
FRAMES.  FIT  AND  WELD  SHELL  PLATES,  TACK 
WELDI  NG  ONLY  TO  FRAMES.  ROLL  UNI  T  ONTO 
SIDE  SHELL  AND  COMPLETE  WELDING  DOWNHAND, 
LEAVE  1"  STOCK  ON  FORWARD  END  OF  UNIT. 


FIGURE  2 
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CONCLUSI  ON 


Reports  from  Upper  Peninsula  Shipbuilding  indicate  the  Fabrication 
Drawings  being  used  are  a  total  success  in  that  people  without  prior 
s  h  i  p  f  i  1 1  i  n  g  experience  are  doing  an  excellent  job  in  fabrication  of 
the  Tug  Boat , 

As  experience  is  gained,  and  particularly  through  use  of  Interactive 
Graphics,  the  time  to  produce  the  Fabrication  Drawings  is  being  re¬ 
duced  considerably.  A  conservative  estimate  would  place  the  cost  to 

produce  the  drawings  in  this  manner  at  about  twenty  five  percent 
(25%)  of  the  cost  to  prepare  them  entirely  by  hand. 

Since  the  lofting  effort  is  ma n d a t o r y  to  the  construction  of  a 
vessel,  it  seems  that  the  development  of  Fabrication  Drawings  should 
be  handled  as  described  in  this  paper  in  order  to  take  full  advantage 
of  the  inherent  accuracy  and  reduced  ma n  hours. 
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